Gastric pH values were studied prior to, and up to, ninety minutes after an intravenous injection of cimetidine 200 mg given before general anaesthesia, in twenty surgical patients, all with a gastric pH < 3.5. At thirty, sixty and ninety minutes, sixteen, eighteen and twenty patients had a gastric pH> 3.5 respectively. In conclusion, the results of the present study indicate that cimetidine 200 mg given intravenously 90 minutes before surgery will reduce the hazard of chemical pneumonitis should stomach content be aspirated.
INTRODUCTION
Pulmonary aspiration of acid gastric content during induction of, or emergence from, general anaesthesia is a serious hazard to both surgical and obstetric patients requiring emergency operation.1.2 Chemical pneumonitis may follow the inhalation of little as 25 ml or more of gastric secretion with a pH of 2.5 or less.] A case report in an obstetric patient has indicated that the inhalation of more alkaline fluid pH 3.5 may also be dangerous. 4 Cimetidine, an H2 receptor antagonist, inhibits basal and food stimulated gastric acid output without causing appreciable side effects.5 This study investigates the use of intravenous cimetidine 200 mg 30 minutes prior to anaesthesia as a potential means of reducing acid gastric secretion.
PATIENTS AND METHODS
Twenty-six patients scheduled for emergency surgery without previous history or symptoms of gastro-intestinal disease were studied. Informed consent was obtained in every case and the study was approved by the Ethics and Standards Committee of this University.
All patients had a nasogastric tube (F.G. 16) passed through the nose into the stomach. The position of the catheter was verified by auscultation over the epigastrium during insufflation of 5-10 ml of air. A small sample of gastric content was aspirated and the pH measured with a Merck indicator paper, previously calibrated with a Beckman pH electrode. The nasogastric tube was then withdrawn so as not to render the lower oesophageal sphincter incompetent during induction of general anaesthesia. Patients who had a gastric pH > 3.5 were excluded, but patients with a gastric pH of <3.5 were given cimetidine 200 mg intravenously 30 minutes before induction of anaesthesia. General anaesthesia was then induced by the rapid induction sequence advocated by this Department. 6 This consists of pre-oxygenation, metoclopramide 10 mg followed by atropine 0.6 mg,7 alcuronium 2.5 mg and thiopentone 3-3.5 mg/kg, and suxamethonium 100-150 mg intravenously. Anaesthesia was maintained with nitrous oxide 70070 in oxygen, intravenous pethidine 1 mg/kg and enflurane 0.5-0.8070. Further muscle relaxation was provided by alcuronium in a dose of 0.2 mg/kg. After general anaesthesia had been induced, a Beckman pH electrode was inserted via the Anaesthesia and Intensive Care, Vol. 11, No. 2, May, 1983 oesophagus into the stomach and positioned approximately 5 cm below the lower oesophageal sphincter in order to ascertain any changes in gastric pH over a period of ninety minutes. The positioning of the electrode 5 cm below the sphincter was done in the following manner. When the electrode entered the stomach the pH changed suddenly from an alkaline pH6-7 to an acid pH. This point was identified as the distal end of the lower oesophageal sphincter and the electrode was then advanced 5 cm down from this point into the stomach.
At the conclusion of surgery, residual muscle relaxation was reversed by intravenous injection of atropine 1.2 mg and neostigmine 5 mg. 8 The next day a full clinical examination of the patient was performed and a chest X-ray taken on the third day.
RESULTS
Six patients were excluded since their gastric pH exceeded 3.5. The twenty patients with pH < 3.5 that were studied included fourteen males and six females, mean age 32 (range 20-44). Eighteen patients had a pH of less than 2.5 while two patients had a pH of 3.0 (mean 2.1).
Half an hour after cimetidine administration four patients had a gastric pH of less than 3.5. The initial measurements indicated that hyperacidity « 2.5) was present in these four patients with a mean pH of 1.8. One hour after drug injection, only two patients had a pH of less than 3.5, and by ninety minutes all patients had pH's above 3.5.
No patients developed any pulmonary complications as seen from the postoperative chest X-ray. No side effects attributable to cimetidine were seen. DISCUSSION Roberts and Shirley in 1973 3 suggested that the critical pH for pulmonary complications in man following aspiration of stomach content was most likely 2.5. There have, however, recently been suggestions that pulmonary symptoms may develop after aspiration of material with a higher pH. 9 Oral antacids have been used widely for increasing the gastric pH prior to emergency surgery, and a number of studies have assessed the effectiveness of antacid therapylO,II,12 concluding that antacid is Anaesthesia and Intensive Care, Vol. 1 J, No. 2, May, 1983 essential in the preoperative preparation of patients.
In addition to reducing the hazards of acid aspiration, neutralisation of gastric contents by antacids like aluminium hydroxide also increases lower oesophageal sphincter tone, thereby reducing the chances of regurgitation. 13 Recently, however, antacids themselves have been thought to cause pneumonitis if aspirated in the dog. 14 Cimetidine has no effect on lower oesophageal sphincter tone. IS Most previous studies have used oral cimetidine to neutralise gastric pH,16-19 while only a few studies have looked at intravenous cimetidine. Our result correlates well with a similar study by Dobb et al, 20 who in twenty patients found that at 90 minutes only one patient had a pH <2.5. In a similar study by Coombs et aPI using intravenous cimetidine 300 mg all had pH > 2.5 at 60 minutes. The duration of action of intravenous cimetidine is uncertain.
In the present study, after 30 minutes 80070 of subjects had a pH greater than 3.5. However, it was not before ninety minutes that all patients were in a so-called "safe" range. The data from our twenty patients again demonstrates the potential risk of acid aspiration since there was a high incidence of low gastric pH before cimetidine was given.
